
General Observations on Vegetational Change in the Cooper System 

 

The most impressive changes that have occurred in the Cooper system did not occur in the 4 

fields we selected for quantitative sampling. Our ground level survey and low level flights showed large 

areas of previously open water fields, especially on the east branch, being covered by Ludwigia 

uruguayensis and Eichornia. Mild winters in the past decade have helped the expansion of these two 

species, which are controlled by hard freezes. Ludwigia has also taken advantage of lowered water 

levels to colonize slightly more elevated areas scattered throughout what were prerediversion Egeria 

flats. Waterways into and within fields that were open to fishing in 1982 are now closed. Ludwigia 

islands of 1982 can now be seen to incorporate Pontederia and Zizaniopsis plants. Zizaniopsis stands 

which were extensive throughout the system are giving way to mixtures of intertidal emergents. In the 

upper reaches of the east branch, Back River, Molly Branch and in diked fields at and above Mepkin, 

tree cover is becoming pronounced. Large areas of open water still predominate on many west branch 

fields; e.g., Strawberry, Mulberry, Bonneau Ferry and Pimlico. 

 

 Plant Species List and a Proposed Successional Pattern 

Table 1 is a checklist of all vascular plants collected by Porcher from creek banks and 

freshwater intertidal areas along the upper Cooper system during the 1982 - 1994 period. Figure 38 

presents a suggested successional pattern for the Cooper system based on our observations and 

measurements.  

 

Discussion 

 

It is clear that vegetational change in the freshwater water marshes of the upper Cooper River 

has accelerated since the rediversion. Stalter and Baden (1994) returned to three remnant rice fields 

near Georgetown, to assess change since 1968 (Baden et al., 1975). In that situation where no sudden 

change in succession driving factors has occurred, change is slow. They found few changes in species 

composition/distribution since their original study. In the Cooper system the sudden lowering of water 

levels led to measurable change in a variety of vegetational attributes over a 6 year period (Kelley, 



Porcher and Michel, 1990). The present study documents continuing change. 

 In preparing their fields for cultivation in tidal, rice growers attempted to level flat areas to get 

even depths of water coverage when they were flooded for weed control and the stretch flow (Doar, 

1970). In many cases original elevations subsided after years of cultivation and erosion, making the 

fields difficult to drain. Fields near the downstream end of the freshwater tidal zone tend to be large, 

have low interior elevation and experience the greatest tidal range. When daily tidal flow returned as 

dikes failed, these fields became lake-like at high tide with interditch areas covered with submergents 

(Egeria and Cabomba) and emergents (Pontederia and Zizaniopsis) forming a fringe in shallow edge 

waters. Farther upstream where base elevations are higher and tidal range is smaller, the lake-like stage 

is either skipped or passed through quickly producing a field covered seasonally by broad leaf 

perennials (Pontederia, Cicuta and Peltandra) followed by grasses and sedges (Zizaniopsis and Scirpus 

sp.) and finally by mid-summer with a middle story of vines and other plants (Apios, Mikania, Lycopus, 

Alternanthera, Aneilima). These upstream fields are eventually invaded by trees tolerant of saturated 

soils (Acer, Salix, Baccharis, Myrica and Nyssa). To date all fields on the upper Cooper still have 

saturated soils on all tides. 

Returning to downstream fields, the large open water fields accumulate sediments over time 

raising the elevations of the interditch flats and allowing rooted emergents to become established or, as 

in the case of the rediversion, water levels are lowered creating water cover patterns comparable to 

those that would result from bottom elevation due to sediment accumulation. Sediment depth and 

composition may be a factor in vegetational succession that is not replicated by lowering water levels 

but prerediversion sediments were thick (3 feet + and thicker than the depth of root penetration of the 

emergent plants growing on them) and at least had the appearance of uniform composition. 

Over the period of the study in the Cooper system, one plant species, Ludwigia uruguayensis, 

seemed to have had the role of being the first rooted emergent to close open water areas. Interestingly, 

L. uruguayensis is not a factor on the South Edisto River where remnant rice field succession is also in 

progress. Ludwigia has a woody stem but depends on water buoyancy to provide much of its support. 

It can root in shallow areas and extend out over deeper water for a considerable distance. Since 1988, 

Eichornia (water hyacinth, a floating plant with short roots in water) has appeared and is spreading in 

both tidal and impounded fields. In 1994-95 we typically found it entangled with Ludwigia making a 



light blocking cover on the water surface and closing many areas of formerly open water to boaters. 

Pontederia and Zizaniopsis islands appear within the Ludwigia mats and expand outward as water depth 

permits. Fringing marsh also extends into Ludwigia mats. Further accumulation of sediments in dense 

rootmats or lowered water levels allow new species to invade Pontederia/Zizaniopsis stands leading to 

increased species complexity, less concentration of biomass among dominant species and a pattern of 

primary productivity marked by a series of seasonal peaks as different species reach their individual 

peaks. Eventually, Zizaniopsis thins from mixed stands at higher elevation leaving what we have termed 

the ITEM (intertidal emergent mix) which persists through tree invasion.  One side pattern that is 

observed in deep ditches (Medway) or in impoundments that permanently hold water (fig. 2, fields 

along the east side of the west branch above Mepkin Abbey  is the formation of a floating rootmat that 

traps enough sediment to allow the development of floating emergent communities that may even 

support trees and be free to move horizontally in the wind. In shallow flat fields the developing 

community is in firm contact with the substratum. Figure 38 summarizes these events.  

 Observations of the open water/Ludwigia mat fields suggest that they are especially attractive 

to wading birds, diving birds ( especially ospreys and eagles ), fishermen and hunters. We have also 

observed waterfowl using open areas behind blocked breaches and ditches as refuges. Dip net samples 

taken beneath these mats show concentrations of amphipods, cladocerans, ostracods, insect larvae, 

flatworms, snails and other invertebrates. In the late 1970s large flocks of ducks and coots occupied 

these areas from October to February. In the past decade, water fowl presence on the upper Cooper 

has steadily declined due in part to factors outside the region but also due to local factors including 

development of surrounding areas and increased boat traffic/disturbance throughout the year.  Open 

water fields can also be seen to export large amounts of dead or broken pieces of Egeria on outgoing 

tides in every month of the year. 

Mid successional stage fields with interditch areas covered by emergents are different from open 

water fields in their ecological functions, animal residents and recreational uses. At Dean Hall for 

example fiddler crabs/ burrows (Uca minax ) are common but are absent from the open water field 

across the river (fig. 3, field#2) . Export of organic matter seems to be predominantly as fine detrital 

particles. Macrophyte primary production rates are high (Pickett, McKellar and Kelley, 1986) and the 

previous years standing crop has either become reduced to litter or tidally exported by the end of 



February. Water fowl  (especially wood ducks and mallards) are found in ditches at all tides and over 

the interditch areas on high tides. In the early 1980s hunters were frequently seen using the waterways 

provided by the ditches and the cover provided by the intertidal emergent plants to jump shoot ducks. 

Fishing is limited to breaches in dikes and deeper ditches. Continued recreational use of fields at this 

stage depends on whether or not waterways remain open. 

Later stage fields; e.g., Quinby and Medway, are floristically more diverse than lower stage 

fields. Species appear that are generally considered to be terrestrial, for example, Rubus, Rhus and 

various trees. Animals found here are also more terrestrial than lower stage fields: copperhead snakes, 

rats, rabbits and deer. Ditches are filled in or closed by Ludwigia and Polygonum. Water fowl are 

scarce and human use is much less than in lower stage fields. Dominant plant species are more persistent 

after the winter die back and can be found standing well into the next growing season. Obvious detrital 

export appears to be reduced with most of the fields' decomposing organic matter seeming to stay in the 

field. As tree biomass increases, more of the productivity of the system becomes tied up in 

nonphotosynthetic support tissue. Runoff filtration is very likely greater in these later stage fields as the 

daily tidal water exchange budget is reduced. 

The contribution of fields in different stages to the greater drainage basin is different and changes 

as succession proceeds. The profile of overall contribution of a particular stage to the greater system 

may be supportive to the health of the system at one point in time but less supportive to obvious needs 

later as succession replaces some functions.  Some examples of functions that are stage dependent 

include: 

1. specific habitat for endangered species 

2. breeding habitat for game and non-game fish species 

3. waterfowl refuges 

4. export of primary production and timing of export 

5. recreational opportunities for outdoorsmen 

6. filtration of terrestrial runoff 

7. amount and form of primary production 

8. specific habitat for keystone invertebrate species 

9. specific habitat for migratory species; e.g., striped bass, shad. 



Remnant rice fields offer a unique opportunity for human intervention to preserve critical 

functions that are being lost to successional change. Dikes can be repaired and interiors managed to 

perpetuate these functions indefinitely. 

Conclusions 

1. Lowered water levels resulting from the rediversion project have accelerated vegetational 

succession in the freshwater tidal regions (remnant rice fields) of the upper Cooper River. 

2. A proposed sequence of stages is presented in Figure 38. 

3. The role played by different stages in the ecology of the drainage basin is different. 

Succession is therefore eliminating functions contributed by early stages and enhancing contributions 

made by later stages. Letting nature take its course is an active policy that may have detrimental 

consequences for the drainage basin. 

4. The possibility of intervention to preserve functions identified to be critical is made feasible by 

the presence of repairable dikes. Human interventions in the ecology of the Cooper drainage basin are 

already numerous; e.g., dams blocking upstream access to breeding habitats, runoff from suburban, 

municipal and industrial development, disturbance by recreational users of waterways. Compensating 

interventions may be necessary to preserve system function and quality. 

 

 

Recommendations for Further Research: 

1. Identify specific functions of succession stages. Continue to track the accelerated process in 

the Cooper system. 

2. Investigate the relationship between plant species/community presence and elevation so that 

rates of vegetational change can be modeled as a function elevation change (allows analysis of dynamics 

of sea level rise, sediment accumulation and water level management policy). 

3. Develop a legal framework that will allow permitted repairs to strategically located fields with 

management conditions that accomplish ecological and recreational goals (perhaps, through a mitigation 

banking system).  





















 


